
Project Introduction

Pacific MicroCHIP Corp. offers to design an ASIC that includes a cross-
correlation unit together with the interfaces to be connected to the output of
the GeoSTAR's receivers, multiplexer and output interface for the GeoSTAR's
system-level integration. The proposed novel ASIC required by NASA's PATH
mission will have a greatly reduced power consumption compared to a FPGA
based or a classic ASIC based implementations, increased radiation hardness
and extended operating temperature range. The proposed cross-correlation
unit consists of cross-correlation cells which are based on novel architecture.
The logic primitives are arranged to "work when must" rather than to "work
when need" in these novel cross-correlation cells. The high speed interfaces
the proposed ASIC will incorporate can minimize the power consumption and
increase the reliability. Termination resistors, amplifiers, analog-to-digital-
converters realized inside the ASIC will save power due to shorter
interconnects compared to interconnects that are used in FPGAs. Moreover,
the high-speed receivers-deserializers could further save the power due to
reduced number of termination resistors compared to the high-speed interface
with analog-to-digital converters. The deep submicron SOI CMOS technology
selected for the ASIC's fabrication will increase its tolerance to total ionizing
dose (TID) and reduce the probability of radiation induced latch-up. The ASIC
will be designed following the design for testability (DFT) methods that will
simplify characterization and testing of the fabricated ASIC thus will reduce
the risk and lower the cost of the product. Phase I of the project will provide a
complete definition of the proposed ASIC, its design and in silico validation of
critical circuits. Phase II will produce a fieldable product ready for
commercialization in Phase III.
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Organizations
Performing Work

Role Type Location

Pacific Microchip
Corporation

Lead
Organization

Industry Culver City,
California

Jet Propulsion
Laboratory(JPL)

Supporting
Organization

NASA
Center

Pasadena,
California

Primary U.S. Work Locations

California

Project Transitions

February 2012: Project Start

August 2012: Closed out

Closeout Documentation:
Final Summary Chart(https://techport.nasa.gov/file/140277)

Organizational
Responsibility
Responsible Mission
Directorate:

Space Technology Mission
Directorate (STMD)

Lead Organization:

Pacific Microchip Corporation

Responsible Program:

Small Business Innovation
Research/Small Business Tech
Transfer

Project Management
Program Director:

Jason L Kessler

Program Manager:

Carlos Torrez

Principal Investigator:

Denis Zelenin

Co-Investigator:

Denis Zelenin
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Technology Maturity
(TRL)

Applied
Research Development Demo & Test

Technology Areas
Primary:

TX02 Flight Computing and
Avionics

TX02.1 Avionics
Component Technologies

TX02.1.6 Radiation
Hardened ASIC
Technologies

Target Destinations
The Moon, Mars, Outside the
Solar System, The Sun, Earth,
Others Inside the Solar System
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